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MEIC @ JLab
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Three compact rings:

» 3to 11 GeV electron

* Up to 20 GeV/c proton (warm)
» Up to 100 GeV/c proton (cold)

injector

12 GeV CEBAF



Energies, luminosities...

® Variable energy
® cRHIC 5x50 to 30x325 --> 30 to 200 GeV
® ELIC 3x20 to I I1x100 --> 15 to 66 GeV

o L 103 to 10** ecm™2 s,

® <Putin table of E,L...>
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Q’ vs. Bjorken x, 4 fb' at 20 x 250 GeV
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Very high statistics bin-by-bin
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Longitudinal structure function: Fi

2

or = F3 (LE, QQ) g_l_ b, (CE’ QQ)

Y, =1+ (1-1y)°

S

® Contributes significantly only at large y

® Use variable s at fixed x, Q2 Q? = sxy

) O slope vs. y¥/Y+ = Fi
® EIC strength
) e.g. eRHIC +/s = 30-200 GeV
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FL

® Measured at HERA, but precision limited
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Feasibility study
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Imaging

® (Generalised parton N
distributions (GPDs) g /@
)/

0!
.D

Afm =)

p transverse spatial .,
distribution RS
x [fm]

., ® Transverse-momentum-

dependent distribution
functions (TMDs)

o
0.2/

0.0+

py (GeV)

. 4 ’
. ‘l g \ ‘.\ y J / ;
0 2 | [\ " J / P dosf
ode A \ \ e J
| \ \ o X ’ y
| N - - . g
N . y
N \ . . V.
0.4l S [ -
~ -
. , , {
- -
Ul . -—
-—

= ) transverse momentum
pict -~ ol distribution

Thomas Burton 4 e-p physics opportunities at eRHIC
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Sea quarks
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® Distributions
uncertain

® esp. strange sea
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—unpolarised &

o polarised.

® Flavour separation

) SIDIS

p Variety of hadrons
", 11, K, K"...



First study

® Can we use MC to simulate psuedodata?’

® PYTHIA vs. NLO calculation
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5 m solenoid

PID

Hadron Calonmeter

Muon Detector
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TMD to collinear factorisation: pr

Collinear

® Current SIDIS: low pt

® E|C:wide pT range

= explore TMD, collinear regime & overlap

21



Arbitrary units

PYTHIA: TT* pr
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Arbitrary units

PYTHIA: K* pr
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GPDs

® Accessible via exclusive processes

® c.g. deeply virtual Compton scattering
(DVCS)
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MILOU Monte Carlo generator
DVCS
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EM calorimetry

4T Solenoid

Solenoid

Hadronic Calorimeter

EM~Calorimeter
RICH

DIRC
Tracking

O EEEE

hadron-beam Feptun=beam
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® Detecte,p &Y

p Demands on
detector & IR

Roman pot detector
needed for proton

® t acceptance:

p beam envelope

P magnet apertures



Summary

® .. blah...
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Additional
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PID

4T Solenoid

O EEEE

hadron-beam
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lepton-beam

Solenoid

Hadronic Calorimeter
EM-Calorimeter
RICH

DIRC

Tracking
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